cases in which the prescription of cocaine, for application by the patient himself, has resulted in the formation of a vicious habit. Such cases may be rare, but I gather that evidence of their existence can be produced. On the other hand, it would be of great interest to know whether a single application of cocaine by the medical man himself, to produce a local anesthesia for operation or to facilitate examination, has ever been known to result in the acquisition of the habit by the patient. If not, the question necessarily arises whether cocaine itself is indispensable for any of the other purposes for which it can now be used and prescribed, or whether these other uses could be met by one or another of the substitutes. The practical question is, in brief, whether medical practice would in any direction be materially hampered if the use of cocaine, short of its complete abolition, were limited to direct application by the medical man himself, with prohibition of dispensing or prescription for the patient.
The title given to me for the discussion was " The Possible Substitutes for Cocaine." I have assumed that the Council intended us to limit our discussion to those which are hitherto available. The only practical question for us at present is whether any of these, or all of them together, so far fulfil the functions of cocaine that medicine and surgery could do without it. It is obvious that no negative answer, given to this question at the present time, could be final. The synthesis of cocaine itself has only recently been completed, and has resulted in the production of a series of isomeric cocaines.
.There is still a large field of synthesis unexplored, and at any time the ideal local amaesthetic may appear-potent, penetrating, astringent, and at the same time free from dangerous properties, whether of immediate toxicity or or of habit-formation. Our business is not, however, to speculate on the future, but to decide, on evidence, whether ideal substitutes, or reasonably efficient substitutes, are now available; and, if not, whether the use of cocaine itself can be so restricted as to minimize its dangers without real detriment to nractie.A Professor W. E. DIXON, F.R.S., said that Dr. Dale, in his very lucid exposition, had really told the meeting the points upon which information was required, and in the few remarks he (the speaker) proposed to make, he would endeavour to pigeon-hole his facts into one or other of the positions which the opener had indicated.
It was remarkable that, up to the present time, there had been produced synthetically no alkaloid superior to those provided by Nature; the chemist could not give a better quinine than natural quinine, nor a better atropine than natural atropine, nor a better adrenalin than the natural adrenalin, and the list could be extended indefinitely. But, as Dr. Dale pointed out, there was more hope in the case of cocaine, because its main action was on the central nervous system; the local anaesthetic effect being, in a sense, an accident. It was a side effect, something which might well be developed along other lines in the chemical laboratory.
Montagazza spoke of the effects of chewing coca leaves as causing "unspeakable beatitude," and he used other phrases equally strong. He (Professor Dixon) had had injected into himself, on two occasions, 11 gr. of cocaine, and the symptoms had not been different from those of others who carried out the same experiment. He became a little tremulous, a little excited, there was some frontal headache, he was wakeful, but there was no desire to try the experiment a second time. The effect was much the same as that of injecting 4 or 6 gr. of caffein. It was Mariani who popularized coca in Europe; he brought it over from South America and grew it in his own conservatories. It was from him the views came as to the action of cocaine on the central nervous system. Mariani gave Pope Leo XIII some of the drug, and his Holiness presented to the giver a gold medal as an expression of his gratitude, as it assisted him in the practice of his asceticism.
A local anesthetic was another name for a general protoplasmic poison. The simplest local anaesthetic known was distilled water, but it had no practical value as an aneesthetic, as its action was not sufficiently selective on nervefibres. The endeavour must be to find other substances which, while killing all tissues, yet destroyed or threw out of action nerve-fibres considerably sooner than they affected other tissues. It was for that reason /8-eucaine, tropacocaine and stovaine were generally regarded as not satisfactory, because in the doses necessary to produce anaesthesia they produced some irritation on other tissues. The most powerful local anesthetic known, a substance at least twenty times-probably thirty times-as powerful as cocaine, was eucuprinotoxin, for a solution 003 per cent. would completely anesthetize the eye, yet it was useless, because not only did it destroy the function of nerve-fibres in those minute doses, but it also injured other tissues-it was not sufficiently selective.
These local anaesthetics, like eucuprinotoxin derivatives of quinine, acted by paralysing the nerve endings, and if the nerve was a mixed one, they always paralysed the sensory fibrils before the motor ones. It was always an axiom in medicine that injury to a mixed nerve structure paralysed first the structures dealing with pain, then those with other sensations, and the last to go were those of movement. The same law held in the case of local anaesthetics.
Dr. Dale mentioned the objections to cocaine: the general toxicity, the absence of sufficient selective action, its slightly irritant action, and the fact that it led to addiction. Dr. Dale also said that no case had yet occurred of addiction to other local anBesthetics, remarking that heroin had to be in use at least fifteen years before there was a single case of heroin addiction described. Yet heroin was an ideal drug of addiction. For instance, the morphine'addict had a motion of his bowels about once a week, but the bowels of the heroin addict acted practically normally. He (the speaker) thought that before the war pure cocaine addiction hardly existed; it practically always followed on morphine; the addict commenced with alcohol, went to morphine, then to cocaine, and later rang the changes. It was in France during the war that cocaine addiction became so marked. Thence it passed to England. The samples which were sent to him during the war, and which were largely used by the demi-mondane of Paris, were invariably meant to be 1 gr. powders, and apparently they were used either by snuffing, or to put into beer or other drink. The object was to produce exhilaration, and to make the man regardless of consequences. Soldiers returning from the Front, often in a highly emotional state, found alcohol and gay company insufficient to cause them to lose their unpleasant memories, and they found that cocaine produced what they desired. But when the debauch was ended, they had no desire for more cocaine. They could not be called addicts. A man might on occasion become drunk and yet not be a drunkard. Since the war, however, cocaine snuffing had become much more rife. In Germany it did not start at all during the war; it existed in Berlin now, but entirely as a post-war phenomenon. Professor Hahn said he did not think there were more than 6,000 cocaine addicts in Berlin, and that outside that city they scarcely existed. He believed it was the same in Paris and London; in and around the big cities there was cocaine snuffing, which was a hideous vice, but not necessarily one of addiction.
What were the characters of an addiction drug? It would be agreed that an addiction drug must show one of two characteristics. First, it must depress one's higher faculties of mind, one's controlling power and choice, in order to liberate the more primitive emotions. Pleasure was-derived from the expression of the emotions, and so long as we repressed our natural emotions, as we did in the present state of civilization, everything which freed them produced a pleasurable sensation. It was of little use to take substances which depressed all nerve-cells as a result of dissolving into the lipoid of the cell, like chloral hydrate or veronal; one must take something which selected the higher faculties of mind, and liberated the others. The other group consisted of something which caused a powerful excitement of the cortex of the brain of thQ emotional and relatively lower centres. Caffein did not come into that category, it only excited the higher faculties of mind and even improved control. Under the influence of caffein a man followed more definitely the conventions of the world than without it.
Butyn was a substance at which Dr. Copeland had been working; it had a stimulant action on the brain cortex, and was in some respects in the same position as cocaine. Its effect was temporary like that of novocaine. The animals to which butyn was given had convulsions. Under the influence of an anesthetic the convulsions did not occur, nor did they occur if one cut the crura. If the animal were anesthetized and one cerebral hemisphere destroyed, and if it were then kept lightly anesthetized with ether, butyn injected caused convulsions which occurred on the side opposite to the whole hemisphere. So there seemed little doubt that butyn caused convulsions by stimulating some portion of the cortex of the brain, and that was followed after a time by mild depression. Also, in relatively small doses, butyn temporarily paralysed nerve ganglion cells throughout the body; after a small injection the splanchnic nerve ceased to act, though post-ganglionic fibres were active, the vagus acted in a diminished way, so also did the sympathetic in the neck. One characteristic about butyn and novocaine was the remarkable evanescence of their action.
There were two objections which had been made to butyn. The first was that it caused increased secretion; excessive salivation followed its absorption, and when put into the eye there was some secretion of the lachrymal gland. The other objection was that sometimes it did not act, especially' if it were used in strong doses. The explanation he believed to be, not what the advertisement of the proprietors stated, namely some psychic effect, but because butyn was precipitated, especially in strong solutions, by common salt; in a 09 per cent. solution there was also some precipitation of proteins and tissue fluids. Five per cent. butyn added to egg albumin caused a white precipitate, In conclusion he wished to mention the effect of butyn on the nose. Dr. Copeland had devised a very practical method of showing the effect of drugs on the mucous membrane of the nose. He trephined the frontal sinus, screwed in a small tube, then, at a small pressure, allowed the solution to pass in and drip out from the animal's nose, the head of which was hanging over a table. In that way he could accurately measure the amount of fluid passing per minute at a constant pressure. Stimulation of the sympathetic nerves in the neck at once increased the flow of fluid 200 per cent. to 300 per cent.
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Dr. Copeland put 5 per cent. butyn in the nose and left it there five minutes and the result was that the flow of fluid was for all practical purposes stopped; the mucous membrane was so congested that little fluid could find its way through. When it was in that condition adrenalin had very little effect. Possibly in the nose these strong solutions of butyn were sufficient to paralyze the sympathetic endings, so that the butyn ceased to exert any action. All the local anesthetics served to congest the nose with the one exception of cocaine, and that, for a time at all events, facilitated the flow. Professor C. S. GIBSON. (Chemistry Department, Guy's Hospital Medical School.) Although the clinician may be of the opinion that at the present time no synthetic compound is available which can replace the naturally occurring cocaine, it is probable that the chemist can synthesize a substance having all the valuable properties of cocaine and one in which the harmful or dangerous ones are reduced to a minimum. If this end is to be achieved, very much more work will have to be done by chemists in this country. The work of Fourneau in this field is pre-eminent, and indeed nearly all the progress which has been made is either French, German or American. The importance of financing chemical research on local anesthetics cannot be too strongly emphasized from a national point of view, and a small group of chemists working sympathetically with the clinicians would soon achieve results of the highest value in clinical practice.
The lines on which chemical investigation is urgently needed are:
(1) A more complete investigation of the novocaine group of anaesthetics. If we consider a few of the many compounds of this type which have been synthesized we see that they are built up with the same nitrogen-carbon chain arrangement. 
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